Related literature   {#sec1}
====================

For related coordination polymers and their potential applications, see: Xu *et al.* (2004[@bb7]); Gandolfo & LaDuca (2011*a* [@bb2],*b* [@bb3]); Wang *et al.* (2011[@bb6], 2014[@bb5]).

Experimental   {#sec2}
==============

Crystal data   {#sec2.1}
--------------

\[Zn(C~24~H~22~N~6~O~2~)(H~2~O)~4~\](NO~3~)~2~·2H~2~O*M* *~r~* = 723.96Monoclinic,*a* = 22.051 (4) Å*b* = 7.8861 (16) Å*c* = 17.837 (4) Åβ = 102.65 (3)°*V* = 3026.5 (11) Å^3^*Z* = 4Mo *K*α radiationμ = 0.90 mm^−1^*T* = 294 K0.27 × 0.25 × 0.22 mm

Data collection   {#sec2.2}
-----------------

Bruker APEXII CCD diffractometerAbsorption correction: multi-scan (*SADABS*; Bruker, 2008[@bb1]) *T* ~min~ = 0.79, *T* ~max~ = 0.835133 measured reflections2720 independent reflections2212 reflections with *I* \> 2σ(*I*)*R* ~int~ = 0.030

Refinement   {#sec2.3}
------------

*R*\[*F* ^2^ \> 2σ(*F* ^2^)\] = 0.055*wR*(*F* ^2^) = 0.144*S* = 1.052720 reflections196 parameters6 restraintsH-atom parameters constrainedΔρ~max~ = 0.57 e Å^−3^Δρ~min~ = −0.83 e Å^−3^

 {#d5e612}

Data collection: *APEX2* (Bruker, 2008[@bb1]); cell refinement: *SAINT* (Bruker, 2008[@bb1]); data reduction: *SAINT*; program(s) used to solve structure: *SHELXTL* (Sheldrick, 2008[@bb4]); program(s) used to refine structure: *SHELXTL*; molecular graphics: *SHELXTL*; software used to prepare material for publication: *SHELXTL*.

Supplementary Material
======================

Crystal structure: contains datablock(s) I, New_Global_Publ_Block. DOI: [10.1107/S2056989015007719/xu5847sup1.cif](http://dx.doi.org/10.1107/S2056989015007719/xu5847sup1.cif)

Structure factors: contains datablock(s) I. DOI: [10.1107/S2056989015007719/xu5847Isup2.hkl](http://dx.doi.org/10.1107/S2056989015007719/xu5847Isup2.hkl)

###### 

Click here for additional data file.

. DOI: [10.1107/S2056989015007719/xu5847fig1.tif](http://dx.doi.org/10.1107/S2056989015007719/xu5847fig1.tif)

A part of the polymeric chain of the title compound. Displacement ellipsoids are drawn at the 30% probability level.

CCDC reference: [1060401](http://scripts.iucr.org/cgi-bin/cr.cgi?rm=csd&csdid=1060401)

Additional supporting information: [crystallographic information](http://scripts.iucr.org/cgi-bin/sendsupfiles?xu5847&file=xu5847sup0.html&mime=text/html); [3D view](http://scripts.iucr.org/cgi-bin/sendcif?xu5847sup1&Qmime=cif); [checkCIF report](http://scripts.iucr.org/cgi-bin/paper?xu5847&checkcif=yes)

Supporting information for this paper is available from the IUCr electronic archives (Reference: [XU5847](http://scripts.iucr.org/cgi-bin/sendsup?xu5847)).
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S1. Structural commentary {#d1e22}
=========================

Piperazine derivatives as N-containing ligands which have different combination of span, multi-coordination point and hydrogen-bonding points of contact, to conform coordination complexes has attracted great attention. (Wang *et al.*, 2011, 2014; Gandolfo & LaDuca *et al.*, 2011a,b; Xu *et al.*, 2004). Nevertheless, piperazine derivatives-containing the imidazole group as the coordinated point have been designed forming coordination compounds relatively few. As the imidazole has a similar properties with pyridine, so in this context, we design and successfully synthesized the compound {\[Zn(C~24~H~22~N~6~O~2~)(H~2~O)~4~\](NO~3~)~2~(H~2~O)~2~}~n~ based on the piperazine-1,4-diylbis((4-(1H-imidazol-1-yl)phenyl)­methanone) ligand, obtained under hydro­thermal technique. An asymmetric unit of the title compound includes a half Zn^II^, a half piperazine-1,4-diylbis((4-(1H-imidazol-1-yl)phenyl)­methanone) ligands, two coordinated water molecules, an uncoordinated nitrate anion and one uncoordinated water molecule (Fig. 1). The Zn^II^ atom is coordinated and lies on an inversion centre of a slighter distorted o­cta­hedral, with two ligands \[two imidazole N atoms, Zn---N = 2.122 (3) Å\] and four coordinated water molecules \[Zn---O bond lengths in the range of 2.112 (4) -- 2.138 (3) Å\]. Between the 1D chains formed by the ligand and Zn^II^ atoms are inter­connected via water O---H···O hydrogen bonds to form a three dimension supra­molecular architecture. In the crystal, in the nitrate anions and the uncoordinated water molecules forming the O---H···N hydrogen bonds to stabilize the three dimension skeleton (Fig. 2).

S2. Synthesis and crystallization {#d1e89}
=================================

A mixture of L (0.1 mmol, 0.0462 g), Zn(NO~3~)~2~.6H~2~O (0.2 mmol, 0.059 g), distilled water (6.0 mL) sealed in a 25 mL Teflon-lined stainless steel vessel and heated at 130 °C for 72 h under auto-pressure, after cooling to room temperature. Primrose yellow prismatic single crystals were removed (yield: 24%).

S3. Refinement details {#d1e112}
======================

Water H atoms were located in a difference Fourier map and refined in riding mode with U~iso~(H) = 1.2U~eq~(O). Other H atoms were placed in calculated positions with C---H = 0.93--0.96 Å and refined using a riding model, *U*~iso~(H) = 1.2*U*~eq~(C).

Figures
=======

![A part of the polymeric chain of the title compound. Displacement ellipsoids are drawn at the 30% probability level.](e-71-0m120-fig1){#Fap1}

Crystal data {#tablewrapcrystaldatalong}
============

  ------------------------------------------------------- ---------------------------------------
  \[Zn(C~24~H~22~N~6~O~2~)(H~2~O)~4~\](NO~3~)~2~·2H~2~O   *F*(000) = 1504
  *M~r~* = 723.96                                         *D*~x~ = 1.589 Mg m^−3^
  Monoclinic, *C*2/*c*                                    Mo *K*α radiation, λ = 0.71073 Å
  Hall symbol: -C 2yc                                     Cell parameters from 7728 reflections
  *a* = 22.051 (4) Å                                      θ = 2.7--28.6°
  *b* = 7.8861 (16) Å                                     µ = 0.90 mm^−1^
  *c* = 17.837 (4) Å                                      *T* = 294 K
  β = 102.65 (3)°                                         Block, colorless
  *V* = 3026.5 (11) Å^3^                                  0.27 × 0.25 × 0.22 mm
  *Z* = 4                                                 
  ------------------------------------------------------- ---------------------------------------

Data collection {#tablewrapdatacollectionlong}
===============

  ------------------------------------------------------------ --------------------------------------
  Bruker APEXII CCD diffractometer                             2720 independent reflections
  Radiation source: fine-focus sealed tube                     2212 reflections with *I* \> 2σ(*I*)
  Graphite monochromator                                       *R*~int~ = 0.030
  ω scan                                                       θ~max~ = 25.2°, θ~min~ = 3.3°
  Absorption correction: multi-scan (*SADABS*; Bruker, 2008)   *h* = −26→26
  *T*~min~ = 0.79, *T*~max~ = 0.83                             *k* = −9→6
  5133 measured reflections                                    *l* = −21→11
  ------------------------------------------------------------ --------------------------------------

Refinement {#tablewraprefinementdatalong}
==========

  ------------------------------------- -------------------------------------------------------------------------------------------------
  Refinement on *F*^2^                  Primary atom site location: structure-invariant direct methods
  Least-squares matrix: full            Secondary atom site location: difference Fourier map
  *R*\[*F*^2^ \> 2σ(*F*^2^)\] = 0.055   Hydrogen site location: inferred from neighbouring sites
  *wR*(*F*^2^) = 0.144                  H-atom parameters constrained
  *S* = 1.05                            *w* = 1/\[σ^2^(*F*~o~^2^) + (0.0575*P*)^2^ + 8.9494*P*\] where *P* = (*F*~o~^2^ + 2*F*~c~^2^)/3
  2720 reflections                      (Δ/σ)~max~ \< 0.001
  196 parameters                        Δρ~max~ = 0.57 e Å^−3^
  6 restraints                          Δρ~min~ = −0.83 e Å^−3^
  ------------------------------------- -------------------------------------------------------------------------------------------------

Special details {#specialdetails}
===============

  ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes.
  Refinement. Refinement of F^2^ against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F^2^, conventional R-factors R are based on F, with F set to zero for negative F^2^. The threshold expression of F^2^ \> 2sigma(F^2^) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F^2^ are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger.
  ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å^2^) {#tablewrapcoords}
==================================================================================================

  ------ -------------- -------------- ------------ -------------------- --
         *x*            *y*            *z*          *U*~iso~\*/*U*~eq~   
  Zn1    0.5000         0.96013 (12)   0.7500       0.0363 (3)           
  N1     0.6774 (3)     0.2834 (11)    0.7201 (4)   0.078 (2)            
  N2     0.56556 (19)   0.9716 (6)     0.8564 (2)   0.0366 (10)          
  N3     0.6522 (2)     0.9960 (6)     0.9451 (3)   0.0380 (11)          
  O1     0.5000         0.6945 (7)     0.7500       0.0656 (19)          
  H1A    0.5215         0.6270         0.7813       0.079\*              
  O2     0.57119 (17)   0.9622 (6)     0.6871 (2)   0.0541 (11)          
  H2A    0.5960         1.0433         0.6903       0.065\*              
  H2B    0.5993         0.8872         0.6922       0.065\*              
  O3     0.5000         1.2290 (7)     0.7500       0.0530 (15)          
  H3A    0.5283         1.2929         0.7738       0.064\*              
  O4     0.92408 (18)   1.0374 (6)     1.1542 (2)   0.0508 (11)          
  O5     0.6282 (4)     0.3010 (19)    0.6852 (6)   0.224 (7)            
  O6     0.6930 (4)     0.1535 (12)    0.7462 (6)   0.164 (4)            
  O7     0.7160 (4)     0.3959 (12)    0.7332 (7)   0.167 (4)            
  O8     0.6636 (2)     0.7354 (8)     0.7064 (4)   0.104 (2)            
  H8A    0.6651         0.6280         0.7091       0.125\*              
  H8B    0.6952         0.7741         0.7339       0.125\*              
  C1     0.6268 (2)     0.9722 (8)     0.8698 (3)   0.0410 (13)          
  H1     0.6496         0.9579         0.8321       0.049\*              
  C2     0.5516 (3)     0.9983 (8)     0.9263 (3)   0.0466 (15)          
  H2     0.5115         1.0051         0.9347       0.056\*              
  C3     0.6038 (3)     1.0134 (9)     0.9812 (3)   0.0499 (16)          
  H3     0.6065         1.0320         1.0333       0.060\*              
  C4     0.7176 (2)     1.0017 (7)     0.9795 (3)   0.0380 (13)          
  C5     0.7578 (2)     1.0726 (8)     0.9392 (3)   0.0426 (14)          
  H5     0.7429         1.1197         0.8909       0.051\*              
  C6     0.8208 (2)     1.0726 (8)     0.9719 (3)   0.0440 (14)          
  H6     0.8484         1.1186         0.9447       0.053\*              
  C7     0.8435 (2)     1.0051 (7)     1.0444 (3)   0.0381 (13)          
  C8     0.8017 (3)     0.9408 (8)     1.0846 (3)   0.0445 (14)          
  H8     0.8161         0.9001         1.1343       0.053\*              
  C9     0.7385 (3)     0.9360 (8)     1.0522 (3)   0.0447 (14)          
  H9     0.7108         0.8893         1.0789       0.054\*              
  C10    0.9109 (3)     1.0080 (7)     1.0844 (3)   0.042                
  N4     0.95517 (18)   0.9803 (6)     1.0449 (2)   0.036                
  C12    0.9476 (3)     0.8984 (9)     0.9696 (3)   0.050                
  H12A   0.9037         0.8881         0.9463       0.060\*              
  H12B   0.9651         0.7851         0.9762       0.060\*              
  C13    1.0212 (3)     1.0026 (9)     1.0821 (4)   0.0522 (16)          
  H13A   1.0410         0.8927         1.0926       0.063\*              
  H13B   1.0248         1.0620         1.1305       0.063\*              
  ------ -------------- -------------- ------------ -------------------- --

Atomic displacement parameters (Å^2^) {#tablewrapadps}
=====================================

  ----- ------------ ------------ ------------ -------------- -------------- ------------
        *U*^11^      *U*^22^      *U*^33^      *U*^12^        *U*^13^        *U*^23^
  Zn1   0.0232 (5)   0.0463 (6)   0.0345 (5)   0.000          −0.0042 (3)    0.000
  N1    0.057 (4)    0.099 (6)    0.076 (4)    0.007 (4)      0.010 (4)      0.036 (4)
  N2    0.024 (2)    0.047 (3)    0.034 (2)    0.0000 (19)    −0.0029 (18)   −0.001 (2)
  N3    0.023 (2)    0.054 (3)    0.033 (2)    −0.0007 (19)   −0.0043 (18)   −0.001 (2)
  O1    0.069 (4)    0.042 (3)    0.063 (4)    0.000          −0.035 (3)     0.000
  O2    0.027 (2)    0.086 (3)    0.047 (2)    0.004 (2)      0.0023 (18)    −0.005 (2)
  O3    0.047 (3)    0.044 (3)    0.054 (4)    0.000          −0.019 (3)     0.000
  O4    0.033 (2)    0.076 (3)    0.037 (2)    −0.001 (2)     −0.0075 (17)   −0.008 (2)
  O5    0.069 (5)    0.422 (19)   0.157 (8)    0.008 (7)      −0.027 (5)     0.171 (10)
  O6    0.126 (7)    0.130 (7)    0.210 (10)   −0.035 (6)     −0.019 (6)     0.073 (7)
  O7    0.127 (7)    0.104 (6)    0.276 (13)   −0.019 (6)     0.054 (8)      0.027 (7)
  O8    0.055 (3)    0.113 (5)    0.137 (6)    0.025 (3)      0.004 (3)      −0.029 (4)
  C1    0.025 (3)    0.063 (4)    0.031 (3)    0.003 (3)      −0.002 (2)     −0.006 (3)
  C2    0.024 (3)    0.073 (4)    0.041 (3)    0.000 (3)      0.003 (2)      −0.004 (3)
  C3    0.034 (3)    0.080 (5)    0.034 (3)    −0.005 (3)     0.004 (2)      −0.004 (3)
  C4    0.025 (3)    0.050 (3)    0.033 (3)    −0.001 (2)     −0.006 (2)     −0.001 (2)
  C5    0.031 (3)    0.057 (4)    0.033 (3)    −0.002 (3)     −0.005 (2)     0.009 (3)
  C6    0.029 (3)    0.061 (4)    0.040 (3)    −0.006 (3)     0.002 (2)      0.007 (3)
  C7    0.024 (3)    0.050 (3)    0.035 (3)    −0.001 (2)     −0.007 (2)     −0.003 (2)
  C8    0.037 (3)    0.059 (4)    0.031 (3)    0.000 (3)      −0.007 (2)     0.005 (3)
  C9    0.029 (3)    0.065 (4)    0.037 (3)    −0.005 (3)     0.002 (2)      0.006 (3)
  C10   0.029        0.049        0.040        −0.001         −0.010         0.002
  N4    0.018        0.055        0.029        −0.006         −0.006         −0.009
  C12   0.030        0.063        0.050        −0.006         −0.004         −0.014
  C13   0.027 (3)    0.079 (5)    0.043 (3)    −0.005 (3)     −0.009 (2)     −0.011 (3)
  ----- ------------ ------------ ------------ -------------- -------------- ------------

Geometric parameters (Å, º) {#tablewrapgeomlong}
===========================

  --------------------- ------------- ---------------------- -----------
  Zn1---O1              2.095 (6)     C2---H2                0.9300
  Zn1---O2^i^           2.120 (4)     C3---H3                0.9300
  Zn1---O2              2.120 (4)     C4---C5                1.375 (8)
  Zn1---O3              2.120 (6)     C4---C9                1.379 (8)
  Zn1---N2              2.121 (4)     C5---C6                1.384 (7)
  Zn1---N2^i^           2.121 (4)     C5---H5                0.9300
  N1---O5               1.136 (9)     C6---C7                1.387 (8)
  N1---O6               1.146 (10)    C6---H6                0.9300
  N1---O7               1.216 (10)    C7---C8                1.383 (8)
  N2---C1               1.318 (7)     C7---C10               1.501 (7)
  N2---C2               1.364 (7)     C8---C9                1.386 (8)
  N3---C1               1.351 (7)     C8---H8                0.9300
  N3---C3               1.369 (7)     C9---H9                0.9300
  N3---C4               1.439 (6)     C10---N4               1.342 (7)
  O1---H1A              0.8391        N4---C12               1.466 (7)
  O2---H2A              0.8351        N4---C13               1.471 (6)
  O2---H2B              0.8465        C12---C13^ii^          1.489 (9)
  O3---H3A              0.8409        C12---H12A             0.9700
  O4---C10              1.235 (7)     C12---H12B             0.9700
  O8---H8A              0.8490        C13---C12^ii^          1.489 (9)
  O8---H8B              0.8196        C13---H13A             0.9700
  C1---H1               0.9300        C13---H13B             0.9700
  C2---C3               1.344 (8)                            
                                                             
  O1---Zn1---O2^i^      90.45 (13)    N3---C3---H3           126.8
  O1---Zn1---O2         90.45 (13)    C5---C4---C9           121.5 (5)
  O2^i^---Zn1---O2      179.1 (3)     C5---C4---N3           119.4 (5)
  O1---Zn1---O3         180.000 (3)   C9---C4---N3           119.1 (5)
  O2^i^---Zn1---O3      89.55 (13)    C4---C5---C6           118.8 (5)
  O2---Zn1---O3         89.55 (13)    C4---C5---H5           120.6
  O1---Zn1---N2         92.45 (13)    C6---C5---H5           120.6
  O2^i^---Zn1---N2      87.99 (16)    C5---C6---C7           121.1 (5)
  O2---Zn1---N2         91.97 (16)    C5---C6---H6           119.4
  O3---Zn1---N2         87.55 (13)    C7---C6---H6           119.4
  O1---Zn1---N2^i^      92.45 (13)    C8---C7---C6           118.6 (5)
  O2^i^---Zn1---N2^i^   91.97 (16)    C8---C7---C10          117.5 (5)
  O2---Zn1---N2^i^      87.99 (16)    C6---C7---C10          123.8 (5)
  O3---Zn1---N2^i^      87.55 (13)    C7---C8---C9           121.1 (5)
  N2---Zn1---N2^i^      175.1 (3)     C7---C8---H8           119.5
  O5---N1---O6          119.8 (11)    C9---C8---H8           119.5
  O5---N1---O7          124.1 (11)    C4---C9---C8           118.7 (5)
  O6---N1---O7          116.1 (9)     C4---C9---H9           120.6
  C1---N2---C2          105.2 (4)     C8---C9---H9           120.6
  C1---N2---Zn1         129.2 (4)     O4---C10---N4          121.4 (5)
  C2---N2---Zn1         125.3 (4)     O4---C10---C7          118.2 (5)
  C1---N3---C3          106.5 (4)     N4---C10---C7          120.4 (5)
  C1---N3---C4          125.9 (5)     C10---N4---C12         127.1 (4)
  C3---N3---C4          127.5 (5)     C10---N4---C13         120.4 (4)
  Zn1---O1---H1A        129.4         C12---N4---C13         111.6 (4)
  Zn1---O2---H2A        121.3         N4---C12---C13^ii^     111.2 (5)
  Zn1---O2---H2B        123.2         N4---C12---H12A        109.4
  H2A---O2---H2B        94.3          C13^ii^---C12---H12A   109.4
  Zn1---O3---H3A        126.8         N4---C12---H12B        109.4
  H8A---O8---H8B        108.6         C13^ii^---C12---H12B   109.4
  N2---C1---N3          111.5 (5)     H12A---C12---H12B      108.0
  N2---C1---H1          124.3         N4---C13---C12^ii^     109.3 (5)
  N3---C1---H1          124.3         N4---C13---H13A        109.8
  C3---C2---N2          110.5 (5)     C12^ii^---C13---H13A   109.8
  C3---C2---H2          124.8         N4---C13---H13B        109.8
  N2---C2---H2          124.8         C12^ii^---C13---H13B   109.8
  C2---C3---N3          106.3 (5)     H13A---C13---H13B      108.3
  C2---C3---H3          126.8                                
  --------------------- ------------- ---------------------- -----------

Symmetry codes: (i) −*x*+1, *y*, −*z*+3/2; (ii) −*x*+2, −*y*+2, −*z*+2.

Hydrogen-bond geometry (Å, º) {#tablewraphbondslong}
=============================

  ---------------------- --------- --------- ------------ ---------------
  *D*---H···*A*          *D*---H   H···*A*   *D*···*A*    *D*---H···*A*
  O1---H1*A*···O4^iii^   0.84      1.96      2.795 (6)    174
  O2---H2*A*···O5^iv^    0.84      2.16      2.956 (15)   159
  O2---H2*A*···O6^iv^    0.84      2.32      3.060 (10)   148
  O2---H2*B*···O8        0.85      1.83      2.676 (7)    176
  O3---H3*A*···O4^v^     0.84      1.99      2.804 (6)    163
  O8---H8*A*···O7        0.85      2.14      2.914 (11)   151
  O8---H8*B*···O7^vi^    0.82      2.14      2.926 (11)   160
  C1---H1···O6^iv^       0.93      2.51      3.232 (11)   135
  C5---H5···O6^iv^       0.93      2.59      3.485 (12)   162
  ---------------------- --------- --------- ------------ ---------------

Symmetry codes: (iii) −*x*+3/2, −*y*+3/2, −*z*+2; (iv) *x*, *y*+1, *z*; (v) −*x*+3/2, −*y*+5/2, −*z*+2; (vi) −*x*+3/2, *y*+1/2, −*z*+3/2.

###### Hydrogen-bond geometry (, )

  *D*H*A*          *D*H   H*A*   *D* *A*     *D*H*A*
  ---------------- ------ ------ ----------- ---------
  O1H1*A*O4^i^     0.84   1.96   2.795(6)    174
  O2H2*A*O5^ii^    0.84   2.16   2.956(15)   159
  O2H2*A*O6^ii^    0.84   2.32   3.060(10)   148
  O2H2*B*O8        0.85   1.83   2.676(7)    176
  O3H3*A*O4^iii^   0.84   1.99   2.804(6)    163
  O8H8*A*O7        0.85   2.14   2.914(11)   151
  O8H8*B*O7^iv^    0.82   2.14   2.926(11)   160
  C1H1O6^ii^       0.93   2.51   3.232(11)   135
  C5H5O6^ii^       0.93   2.59   3.485(12)   162

Symmetry codes: (i) ; (ii) ; (iii) ; (iv) .
